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(57) Abstract: 

PROBLEM TO BE SOLVED: To 
provide an automatic calibration 
circuit for a phase locked loop of a 
frequency synthesizer. 

SOLUTION: An automatic 
calibration circuit 21 selects an 
operational frequency range of a 
VCO(voltage controlled oscillator) 12 
of the phase locked loop. After tuning 
an operational frequency of the VCO 
12 at one end of a tuned frequency at 
every changing of a frequency, the 
circuit 21 converts the range to 
digital. When a control voltage at a 
control input terminal 13 of the VCO 
12 is changed from the present value, 
an operation to select a range is 
disabled. At that time, it is allowed to 
synchronize by using a reference 
signal of the loop. According to the 
circuit 21, it becomes available for a 
quick selection of a channel 
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. frequency even in an application such 
as a cellular phone necessary to 
change a frequency within several 
microseconds. 
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(54) &«R»|;V-^ffloe«l«EiE->X^A 



(57) mm] 
mm) 

IMfc^m att«UEHB2 ltt. ttffilBIJW*-^© 
VCO («ffiW»»fi») 1 20^MttRflM*jMR 
T«. jmteXKTSCr&K:. VCOl 2CDttfl>||* 
»ft*«DBIWaiffl»©-«SCClBeLfcO%. VCOl 2 
0«)ffJH««*H«*f ! .yS?*iHca<b3#*. VCOl 

2©«kspa^js^- i 3 icmti^mmmmtEm*^^ 

fiHBHJW;l<-:/©»lWf#*ttr> -CPUS* & -5 C £#oJ 
f o»r^jffi»©gEK4ff ft "5 !&S©*£ -miS 

fti'wi&ffl^^rffljitc^+^^jgst^js^-rsc 

<t*5oI^{CftS. 



r 

18 



tfttt 










tfcmn 












r-< %>* >\>mmc^^xm^i>xm^mw.w^m^ 
ciSiSSw^cDS * ©rt-ciwfcjassKtatffc s -a- she 

y y * Ms^zms? h fj *> > * t . 

S?ffi«EffiJiBI*^©lt6ffjaiR»*f!ria«BES(l©^gSI 

i. 

zmmmEEmzm •> xm&mmmMmmvmmxftm 
Bins* > f 4 > f * * xtfv lx mmms.pm^m 

m± r * it %m t * m * tt a a isie -> * f a . 

[I»#I5 ] WEW»A*«HF«. Suffix^ 9 ^>^Ih! 
S S&S95E > X f A -c *> i X . 

ftJIIMfc^ifS©**^ 1 o^jSt^r^ «fc ^ «eUtfjfS<»* 
©rt-Ciiif^jS^^^bS -t±*SEIUII^i?S£<I*.A:m 
<DISIiHISH©-4gT?ffi^-r4SE€:fHaaEBIIBSSR«: 

«*&-r&g*snE?si<t. so 
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2 

i?ria^jS?K^)jSg©SjE©si(c^ia«S!£Djij^!^© 
s- * * iiJK-r isiiatijaix -i^ >i<mmmi&? •*> u ^ 

ia^«K^SRS©(4tSISI»i^-7 , A5, jlJRLfcjljg^f 

<Dmmffit&<D'px&i>m>h<Dici9im-?2>. m^me 

iciafScDaSM&jEi-'X f A„ 

BaiamESUffli^fisosiJwmE*. mie«EE«iwa» 
**<Dmm!ffim<D-micm£.-f zsmnE.ttj'jm-? 

<b. 

Ml BW®SE*iBUiaS«mE^ 6 ^ffi) L ft t % (C > ffiB 

g^iErafisostrtcHiriamEW^jgscsfliaJA^^T- * 
SiS!iEraPB©iir«csfrt2«E*«aiiB«g©«ift^a^« 

£iJialtifr©8tife U fcja®^^©*©^^©^^^ 

cit^jsi 1 3 Birie^fem-rsxT-^aj. 
«HBSE«i©^^g*-e©s«»ifiH©fli(.»aies*8{c 

tS^8CClBiS©^tt 0 
[gf^l 2] MsB*lJfflISE*SH(rfaKiiSE*?S{C^-p 

^9icse$s©^tt. 

[n^si 3] mzmim&&*fm.\sfdv&&mtmt 



(3) 

3 

mnz^tsm&MmffimmiR ztitctzic, Arias 

•5. tS^8{CiatS©^1£. 
[si#gtl5] 3 6fc< 

ffiittc. m^m 1 1 

Mfc©sbmajgi^Jss©*a>6 i mmtmmk&w* 
iitR-r & t . stna i -^©Btifpjijfcgst 

±fcWHMW§m§iit. 20 

itc. MieitE$r$#6iig§©flJ®A#«^*i!ir§a^m 

EifctbiSTSJt^gi. 

*tS:£o. mriBiftf^^^^^wtcitMs-i+TBir 
iBtbi?s*5Buia^^^^fiSSK)S!RS n/c^^a-cata 
mwitmzmf& uc t mm? & <t 5 cc-r * * v > $ t & 

»^*jifRt. sjiBiiJRsn/ii^^^-rsra. 
wmwwi&Kt mummmmt ©^©as^ccts or str 
itt)MMim%i$ffiwz.i; >om^ <o t&^mim 40 

[IHjJOSI 8] pilB*'>>f * S S ARl/^*t*0, 
figBSARUy^f «. 

d7D s» 9 • /^X(Ctc.§L/T-?-©F»5^f?rmifB^S8l(^il 
iE^^f-^o 50 
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4 

miBSSS&ff)!^^^ <b BulBffilft^^w^i ©fRB 
Jt & £ S^St^^riltR 0 . 

ItrlBSUai^Ei f(IBS*SmEi Zl\M L> td&^lc [SOT 

itriaiSi&f'pjaig^^fc «fc oTftfBf&abfm&ife^©- 

* i fTIB*F^ igSMf? HSi com CC $> £ ^^t5[^5r^© 
^^«iCriSJR-r.S. W^l 7«:lBig©S«j$5 

[S«^2 0] 1t£fc©i§tifcL^dli^^{Cfcl>T(itI 

mmmnjitmmmKt *tm.?z> c t k. £ <o mam 
msmwmEE&mii&wmmfr utctzic wib 

Biria*liap^)iiBirlBS*IISEE<i:©ra©H^K:i£;Gr. ^ 

tmm l- r c » * <t *jB»fP«««iw« * « 

macmvi-r z . it mm 2 0 cciBts©^. 

[n«qi2 3 3 mm<Dffif&otcm ; <m.&Micto^xm$ 

RMil/~^rttfW4«E«l8PIS«B*att«iE-r4* 
B?!B*lJ»^ffiifjiaSStmEEi*J;b«?L//ci|gm(CF£;0 

HugasESfJis^sgs©*)^^^^*. mmm 
ztix^zisimm&wfrh. m&mvi$tix\.>z>i%m$i. 

»W*i©*lfflOttf¥Ha^«(cilglsW«:»tS-tta 



5 

i * £ mm m& -y^htch^x^^ mmn *sM»fp 

me s a r u^x * ©rts*fl6o r»f¥H*«»««ra 
But ms.mw§tm^<Dmwmi£ t mmmn. t &ttwtr « 

x^r^y't, 

(a) SWB^^^ITO«W»«ffiW±r**»^, flu 
IBS AR \si?X &<Dfa?£t%:fcltCi/y b <*1±/c<E>%, CCD 

(b) fWEWffi^tfffi^Sffi*^***^ «r 
IBSARU^X^(DrtS^tC->7 h$~&tc<Di=> s C<D 
isy h^t/crt§0MSB^ r 1 J fictaflETS^f-^^ 

«rsasARu^^<3DWg*^7 hs#4c:itc. tuia 

L/ctem^r?rSufES ARU^X^<DrtS*^^ h£ 

r l j krjeu tte«E^«^©«lffliA*4S^* 

fcttJL IWBSARU^XdrOrt«3Wffi«raW^*Jt 
[000 1] 

[0 00 2 ] 

atewtisn*, rattm 
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6 

<ox. mtMMfc&<tSit&am#»>&. ofrfc. c 
& 0 frfc&aAMaHkii. -*rc>* ill 

[0 00 3] JH«tt«JftTO«ttK«^«c»b3«« 
10 CCtt, ttSBP- ^ (phase locked loop:PLL, V 
*-X- xiv* h • ;!,-:/) 3&s9ffe&^ + *^H«S»«c 

(cellular telephone) OH»BS«4(t«:toA: 
otttrtt^^VCO (voltage control oscillator: 

20 [0 00 4] l,tif>Ltj:&*>> m$C<DVCO*&m'?Z><D 

[0 00 5 ] mt»raiBH««»i«*w-r*vco*ii^ 
f*lB«:*i;*A»ft|imti/r. ^WWS^n-fe* 
<D^tttceaor«ifm^^ift-r6ife*, vcocd 

n -fe X<D$&b<D8m*$:l1 ttC>*a© V C O £ 1 o/ctt 
30 [0006] 

r»ffi"C*4ja«a»^Ji£B«:*ji»r*— ©vco (ie 

-T'OVCO^, SttVCOa^«4rftlBB<DHtttt»iq 

^JWWfc«Hr^*t*fct*. vco©«»A**l 
w»»«EE«*«l»bra*v co©««*t*©ra 
■who— «cc«jer*. vco©$uffliA^^T-cc^n 

&MflWE<rimu«c«K5. VCOOWPWWBfflW* 
40 iIJRiftK^9&;i£o VCOOfSlfBiA^aS^ccaatiSftB 

fflWE^a»«E*»(c«T b * t mmwm u it 

VCO©ttft»««»i«*«J0*it&©*3»±r 
-5. COii VCOtttt«ra*B^--^«C*5C»-CttfBB 

«CimSo GSM«S»ff*-Frtt. 161 
©ttf¥H»BB»«*«or 1 2 8 ^ + 
fflt^Ci^t^o (GSM (global system for mo 
50 bile communications) tkt, tkiMfitWMtUltf* << 



(5) 

7 

[0 00 7] 

t&^&m^&s^ci > ^i^^o hi 

0 k H z HPSTftA 128^ + * Jl/©H««*«*&-T 

Hltc^vrHaBR^JiWItt. VC0 124fAW 
£ e VC0 12«, *©«!»A;&WF-1 3(cEPJjl]£ft/c 

wmE<D^r«TrtH^^F out zmttrzo vc 
<w±«»«si 4 3&jwe-r*. vcoi 

2 , 1 4 % tiLffi/attttttUS 1 6 , * cfc CKib- 

7***1 7#. fita»-^(PLL) 4M 

mm$kF r ,r mums tix\,*Zo cvsmxiim^ta 

mZtltcV CO 1 2©ffl#fi#<fc©ra©t4ffi*«:, KM 

fi^<bor«iaiLr;u-^ v jjiz l 7cca#-T£o 
wcc, »»A*««»F r . f ra*j«j8a»F 011t tnn 20 

[0 0 0 8 ] S!iri$iE[p]S82 1 HiSaK^JSESffl©^ 
'JT*- 0^7x-^2 2<D3HJtTFK:£><5 0 -fejl^- 

^r^&cfc^cc, vcoi 2^ttf¥Lrc»«MttKff« 
-«KR«r4ittcD i 9 «: v m&mzm^ t Lxwm l 30 

[000 9 ] VC012 <Dttftffl«a»«H«. att$2IE 
UBS 2 l©«MfflrRc&&. VCO 1 2WM^0ix. 

*mrr&mo»Rtt. i e«©*fwij«iw»i*o* 

WKjESISS 21WC012 (DttfgJH«SR« NK^Xf b ^ 
fSi, MiAM^ 1 3 tc^n VCO 
1 2^^$1±^il&^{itB^l^ J S:^S-r-<^^Hrt 

[0 0 1 0 ] H2tt. VCO 1 2*HSS3-e*C<!:©'t? 40 

^n©«r, VC0 12(t Si»H«»(DA*M#*a 

3$f&J:5GC, VC0 120^«», VC0 120A7 

tcsiR-f vcoi 2ccEPfln"r^pnBS»©^ti-«. 

H2(C^M«ttW«<DloK:Mj£Lrc»&. HiSLfc 

PSNSHK* SJS^a-fe^coattccifSHLrvcocri so 
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8 

[0 0 1 1 ] *»Ll>MimtCj;«£. RkftflttR* 
i§S<Di§«tt, *&fiC»Miam*1^6ttl6. VCOI 

2 «ffi«jaaaK«:tt r mmmzmtt €> Ji&&£8i 

0. VCO««(OBIIIflHO±«Kc*J-IS9 Ht*j<. 
»««ltVCOIIWffi«Wi«t«B»l/ti» 

at. *wasi 4&mwLx<,>zm&&&^t*&w&m 
iRsn-si^ccttio *©ihcc. vcoit 
*«^rtt«rajH*tt«>*. tt«RBHW«tt. vcoi 
2cD$ijfflJA^ j fi 3ccsnssBE*«aa-racicc<fc 
*aarrs. mansee 1 3^ibe<owi«^6«bbhi 

JWfc*«:fii^or«tiai. S«J«IEI§li»2 itt, «fc 
tt»«WUftff*J»±"rac<!:«:J:»), VC0 12©» 

[0 0 1 2 3 H3B. S»«jEHK€)Blffl«c^o»^ia 

r#>& 0 vco i 2(D^mmm^ a ^c^ vcoi2<o 

HH/B'<^** 1 2 ate*-Y » * 1 2 c*/M,T8a»S 

n/c3>f>^-^>^i 2b^^n^c Hiwii:a> 

1 2 b <D3!ttW£, V C O 1 2 OttfHVtt*** 1 
6 <IjliRT£ C t<OX « & * S > * 2 7 *JUtfjT £ 4 tr 
9 h©fg-^<D$IJfflrr«:^^ 0 CCD 4 ? hCDft-^CCcto 
THBffi^** 1 2 a<bMWtJgi(&£ft/c|^Hffl:3> 
7*>1M 2 bcDS^^jliRWCCS^U/c0^J»rL/c0T 
SCifcJ:')* VCO 1 2©S*o/c«M^««ra9?"r 

[0013IH1 <DHSa»^JiRSO^ "J r Jl> ■ 7 
*-^2 2*«oTH««**Hr*J:9CC«Rr* 

fflT-3 0^T3lDraKjf5iElnl5S^iJ-fe 
^fi. fit, i»lES3 14«^l«6)<0 
PIX^^294/rl>tVCO 1 2©»lfflIA^;« J F-l 3 
tcS^T^o :n>*r>*?3 2in^;l/3 3«. VCOI 

2©ffl*ja«aR**©Ha««fiH<D--is8 m^L^mm 
»»rBvco i 2oniiMmKa>±RM» «c^BBer 

[0 0 1 4 ] m&8ffim<DMtRte. XV>Z27<Dfflffl 

S3 5^fiJt-rS»HStifc^P ^ ^ • 
hUT, 4fcT^ KD*^>*ffl*2 4*^t3li:*. C 
OIS*. 3>^>1f 1 2 bO^S^Sf/c^fflCC^-S^ 

[0 0 15] *^>$2 7 3&Jja«»«««:jBtROrC^ 

n. i£©s2 6 *w»A*iiH- 1 3 (DmrnmEEzmmm 



(6) 

9 

Jt«82 6tt. # *^ > £ 2 7^VCO 1 2 <Dj}H<D 

[0016] ±a&Lfc2SKWW\ VCO<D!^f8ffiH*E 
c»«if¥JII«»BB«:*rB»«:jEC«, <bco**9H© 
MW^t*^ ^ur, c<D$m&, VCOl 
2^^^^i§^iS^^f : ^^^;i/tcPiS^-i±, *o % 10 
1 2a^otVC01 2 

^««jia«-ctt4»©** t«w a £ n ao 

t. vcoiilggoigBW&Hectt:, Kfi^a-fexco^KKc 
JfliLt^^^A^^+MDW^ LrfPU VCO 

tttC, *7»i;>£2 7t'J*9 r U C^<0LK6<<Dlffl 20 
X^**2 9£fflDac<tte£9:n>f i >1f3 2£?l2c 
UTa. *fc. VCO 1 2fl[>iWfflIA*»T-l 3T(4tB[^J 

»cStiI:rsaJ:5K:. tt«B2 6©u#^tf«, *5ft 

[0018] ^aBHOJfiFja&HJfiJBMrtt, *t^£Ta 

©»»ffr6HteLTfc«J:c>. »«»#8*6# 30 

VCO 1 2 0lHap«EO(MH(C£&(; 

far a J: 9 k#^> * 2 7 fctwe-r* c <b**r& a„ 
[0019] H4«, s*fcir&aaaw«*ss#±«> 
a tc&^mico-mm&mcmm o r c > a - 

*^*»*a>tttt. ±jeofc««:«e9iia4K:^-rj: 
8*>6R»&Ta. »«3cca«?b^*f*i"rs 40 

XAtt. te&Ct V C O 1 2 ©fW«raEE#2iBWE<i: 0 

±tf><£5<h-ra o ««3«»«8J:0feTCC*-5<Ot? % 
aSR^n-feXtt, ««8&flf«0O4>IHI<DW«4«r9^ 

l/t, vcoi 2*»«4r»fW"«J:9«:WEr«. 
C<D£*, VCOl 2©a»AM?l 3&S9MKBEK: 
±j&Ltc<D±mmt, VCOl 2 
©SWaWE^BSftSOMITOEJ: 0 

Brta. ^«3«««4J:0TCC*-S*^, #^>*2 50 
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7 £««4 <h««0 ©■M-ttfc*>*«*2 a o 
[0 020] VCO 1 2#l>ofc^«2rj&ffLfc 
6. VCO 1 2(D$ljaiA^ffi : f^ll^mb/cCD^, CCD 
SWffllAaH^WE (©JSimH) ±»*e«I<!:*lt«rr 
a„ »«3W»«2 <fc«5fc±CC*5^6. J/X^Att % 

mp«EE^m«E£(± < c*£c^«Bn'r&. vco 
i 2©w»«Eo>»«EEec»ra«>^tt*«3*jaE 

[0 0 2 1 ] «±<D<fc^tC, ±3&L1t-4m&Tfc*V 

jEbC^VCOl 20MWRira««Mt'r«. **WM>- 
*JBB»*^THt?*S. VCOl 2 0>a«ttMWR* 

a>&9«&ac<fc#r£a. 

[0023]i5tt ±TS*Lfc«BHi (B3)&H 

vco 1 201 6m<Dmtmmc&m*m\ 

*a»«8;frfcff*4H»&'ra. »*®*&«>r, SAR 
US^X^ (successive approximation register 
flf&QU^Xjr) 2 7^ VC0 120HWI8*aWt 

ztctb<Dmt}±LX2im rioooj a. m 

B#CC k ^^>^2 9i»llE13 1Mlt3>f> 
If 3 2 4g*gHJEV r6f CC*E«-ra. Jt«S2 6tt. V 

co i 2©K»«E*mftbri>*. coftoawiE^ 

W5JJHT * «#**«f JH«a»*S«W*Hift«»« 8 

tt, VCO 1 2©«flP^3^a«[*(W>l/'rc>**B 
^ JtRS 2 6 ^t^CD^igc^^ 8 &±T $> ZCt 
^SARl/^X^2 7^t 0 L/c^ot, SARI/^ 

JrotSW^O^etl^/cWC, VCO120W 
[00241 16^ BHWOfc«;»«:«»)UirHS8a»W 

^s-ry^y m#*s/yr^ ■ -f >#7*-x22a&> 
cfco-ci 8fl©jHia«»«*iiW(iraci3W-c*a^ 



(7) 

11 

n 4 1; ? h) cesser a 1 ) o 

*27**rioooj <»«8) ccgfts-rs. cticc<t 

*K SfrVCO 1 2<D*flffiJWE£VCO 1 2 

[0 0 2 5] Wffi^P^42W VC0 12<Dfl« 

^ SARUt/^»2 7(0rt8rM rioooj*fi 
CC1 fcT* btcWisy h3l*/t<Dl^ Xf'^43TMS 10 
B (most significant bit: H_b{&<D fcf ? h) b 3 £ 
rOjCCKJETS. CCD<h#, SARU^^27^U1 
# U O R h £99 Ltcmhm^lC J:oU^;f2 

9#hc*. toasju. n>f r >it3 2-t>mt$m&v 

rat (tCmjtMZtlZ 6) <DX. VC0 12 

c^awE**. vco i 2 0Binv«(D±«(ci9gssn 

[0026] vcoomwnm&gmwEVr.t t&s 20 
< -r & to ± * a »3ffi£fc^«#«« 8 «±r £> £ ) 

t^CCti, J6^02 9» riOOOjOtvhb, 

0 £ 1 fcf^ btcVfclCisy h ^7-77*44 

rMSBT^b j * r 1 j tCS^5C<b(Ccfc0, 7* 

[0 02 7] SARU^X£2 7<DF*3^C 

ur, suss £*b<Bi>jraH?Jtt 

0<tOlB©*BIW«rttto , 6W«4. ««8 

«i 2*awi"r*. ^nafWiUTiffeeowwiaiR 30 

So X7"^7*4 2-4 8«, ^ft iHmtfr*. ^t*^ 
7*4 2-4 STftirrScTiK:, 04<&#3i«fOC:te(,>T 

•;^> h L/dSiii roj tc^co/ci#. *f*<fc-r*jaift 
[0 02 8 ] ±jfiufcH6on?f*JB», iaaas^fiss 

3&«»«3rt©li#*SI#±«>^CiK:aor^4BI4© 

0) CCte^T, -f>f** i *-&Stfcfy MI 
#b 3 -b 0 -Cib$ni> T4j iCRS-TS. -fVf 8 * 
T4j (TfttotS r 1 0 0 0 J ) «c*M6T* (Ttt 

*>%w«8ccj*j£'r&) t vco i 2<DmmmK mm 
sur^So xt^4 2m *wmBEv con i>mm 

3tt§iS8J;HTt*S^6. ^7^43^ SA 
RUJ>X*2 7 CDrtgJ&^CC 1 tf? h/cW^? h O/cCD 

^, b 3 if ^ h£ ro j ccts^-rSo *c>"C, so 
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4 6m «^W*6<©M*-f**29*Hi;rV 

c o 1 2 ©iWA**? i 3 *?iawr s < c <omm. 
ro i o o j T*to%^4R:»a?r-&fw»«E*«fli 

#X i £ l/cW3fe4><*-e£o C(DfeI, SARU 
^^2 7©rtS«, H4©»5H«CD>'- K4«C»JCT 
^4^UtC^ 0 ^0fcJ:b«S2 6ec<fc^r*9 
0iEv ton «®gmsv raP *it*^<!:«$n§ 
OT, bf* h b, -b 0 1 fcT* h£i± 

/ccd^, ^»hb, * rojccRffi-r-&. c<Dis*. s 

ARU^X^2 7©l*3gtt, TO 0 1 0 J <h&0, S4 

F2 fCJtJCr4W*2 
^•§^Xf ^48t>f>f7 i £ 1 tcV$&'P2H 

x T2 j r i j kit*. $Ufflimiiv con 
ra> sniEv rtf «JL«:&sccre. w«2*j&u^b 

ft. SARU^X£2 7<DI*i§£l tfv h^Wfi«C5/7 
hSttft:®*. hb t * r l j ^1"^o 

SARl/^5t2 7®rt$3&s ro 0 l I J bti*<D 

[OO29]06^f77'42-4 8tllt^» 
h<agb 3 , b, , b, . b 0 WKl^FtSi. «S 
^Lttl6n^SARU^X^2 KDftmt, WMit 

( 1 ) JH««^i^lBH©*IB»«^6»**H*6-f 

So 

(2) VCOl 2©«IIB*BEiS**ffi<t<0M©RI««: 
«KTS <^tt*>%W#«rJt*6TS) o 

( 3 ) commmttcm^x, &wm<o&w& o 4>± 

lt«(D@|»^SARU^X^2 7 3&Ja*-r*t» hSl<»: 
•»U<ttofc«r, i4(DSi»Mb^^SAR 
US>^*2 7CC^oTW6^CC^So tbliJ^OW^Klct 

TSo SARU^^2 7«, «f^-r«Htttt«^< 
tJjaift»««*2'0«p3e^SCiCCtt*. C<D2~o<Dm 
«c»-r-5Jt«» 2 eoffiWWttWBCCJ: 

or, att2o©H«»»j«o^%e»*a»ir*o^* 

[0 03 0] *«9BO±aufcBi9itt, *»M*«B81- 
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zmntztmc ^mmfrz<o&>)tj: (&/c»sij©) 
mm £ c c T-ffifrs l tcmm tcs^-r s c t u x t > 

[003 1] ££<6£bTOT©*3i£Bil^-r£„ 

( 1 ) mttm^0m<Dmmn^^m<DMwm]Eiy^ 

f-AX&iX, ?4 itfJVm^lCJ&gLXmftLXMtt 
xm$BM1£fflWmm&m&ffl<DMi1^MZmiRT2>f£< l c 

(2) 89iasis^fi!ig3iJ»ffcam^S!S»*^3-e 
s^tJto'criicisj— (D^m^mnr^^^itc. 
wa<oKnhKM&.*i ^>*£ >j -fe-v-rs. ±ie (1 ) tc 

( 3 ) frf2WEE3HW#&«g*«*©l^iHfSH©±ffi{C«ffi 

sn-cos. ±ia ( 1 ) cciass©@«i©iE^^r-A„ 
•s^^ftio'Citc. sata^-f >^>yiiS8*KD-cffria 

±12 (2) {ClBiS©SffijS?iE->^f-A 0 

( 5 ) mtimtjinms.. «?ia* ■< ? * > tmnfrh 

ElUra 3 *i -5 ffli egi£1IJE£ S A S a > AT I » 

±ia ( 1 ) tcfats©aati^iE~> ^7"a„ 
^^^xmm.<ommmmmo^p> 1 -ozmiR 
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Buia 1 ^<Dmm&&w<Dftxmi*mmk : £mtZi±zm 

mxmiLrzm&zmiiw.Kmmmmicmi&Tzmm'm 
smt. mmiim<Dfe&t£te^xMm'mELfflwmm%<D 

ms. t sat zsmwE. t zitm-r s tt$m t . mzmtiim 
? £ lsiiS$iJ® y 5? 2 * * -j» > * r * -a 

■C, Biria^BEW^SW^Ottff^^g^L/A:© 
*>. »M9K8II(Onf^att»ff«|«:«)Dlt|jl-C. MfBtt 

tirie*ii©mE<bBuias*si«E<»:«Hiiia^^g!^ 

R^?rB|j5:urusc<t?:^-rBif^©M^«:5>S. <k« 
A. 

ic^«©*-c*fc{gufc©«:i9^T4. ±ia (6) tcie 

(8) ^©SitJtt/cil^^tCfc^-CfitllSI^- 

■c, memffiiNH9i»ss©M9ii*E«. ffire«EtN»» 
trsxf^t, irsa«EESinai^g©8(i^ag»* 

(9) 3 6cc. s»jEraHi©irccBinamBEWiai#fe®s© 
( 8 ) Kie$g©^a. 

do) 3^ &mmm<Dm<cmsinEMffl8£m 

±13 ( 8 ) {ClBK©*ffi. 

(id m^%m-ri>^7--y m^msM&mM 
s«r-e©jaam®H©iist,^^4SK:i9^L. mmm 

te ( 8 ) tcgB$g©^s. 

(12) mria$iJiaim)E*5BtriaS2|im)E*j@{<:Aj:ofc6, 
tciais©^iS. 

(13) 0rettf¥M%tt«MttOA:KSKK:X{t3«« 

mxmzmm? z<o*inm&ir zttw$m*m-t zvo 

* •> > h b tmiiif¥Htt»ff ««9E{t:d £ * t- » ? 
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&&w&mm sh/citfc, msxEEmmmssimn 
mm^- y<offlmvim*m±L-? &xrvft*m*.xi.> 
•5. ±ta (8) (ciasg©^s. 
<i4) mizm&m&t&z* m&mmm&tmaMmm 

Kt<DT&<Dm%X&%ttfa^miK-miZitZ>, ± 

ib ( 8 ) Kiatso^iSo 

(1 5) 3 6(c, «6at>(c. M<b&^mftJ$WimtW£m 

t>m^mtmmm%m t ©rate* *s6ffs«!»^^*» 
tR-r-sxT-^^fit*.*:. _bt a < i i > tciatg©^,, io 
d6) mm&iim<Dmifcmfflmm*mBi?z>mib 

^SffltcSrfcfett^^aSWSnSCTiK:. Bflia^lE 20 

&|5ifS*W-f ^Hi#*«*&-r & * tf > * r * o 
l. B5iaaijf^«^!^«raMe t )tcitjii$-t+-CB!rfaj±$5 
o fc t mm? s j: 5 k -r s * ■> > # <t * tc 

gKlfSZEfXT-A,, 30 

d7) twa*9>* *». «te«EEMtmaffi<!E>iKttf^ 

J»«IWiW«iCttfPJH«aR»*i©IBCC**. mftaSE 

i ©tb«©*S^tcis g r B>rffifij»i»^jajfi»^* J; o 

ZJ:5ltfnf?^2tiX^Z>. ±IS ( 1 6 ) SciBfg© 
St&S&Ei'Xf-A. 

( i 8) ifufa#9>£aiSARu-yx£-c<&9. tines 

ARU^^S, • ^-Jl/XCCI&SL-C-e©^ 40 

ffi^e>*(c->7 hs-tt. fria^miEifiifBSiiimBEi 
4itt8Lfctemccj£:i;r*©MSB©ffl«ra:igt--5. ± 
la ( 1 7 ) tciais©a«i«aEi'^f-A. 
d9) Mia* mftassaij^^^iBtiia 

Miasijffli^Ei WRsmmmmt zum Ltcmmicfocx 
mmmtmtLxmiR-rz. ±ta ( 1 7) ctsai£©ssb so 
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(2 0) 1S^t©Btti(L/c^^JgtK:4tft»-C{4taiS)»i^ 

- fxm^-r **EM»ft£s* sm&.-? znmx$> 
ot, iaiesffiWfflif&i6B©S(i8P*EE*:. mrfanffiiHja 

^3S£*©JS$$fcl5B©^(£t3^ir£g*gfllE{c^ 

^s-r s x f-^i, mamms.t mmms.t 
t s c t cc «t o fne*ffiwm&8®flieMflPijE&B 
ta-r e x f - •> f t , grRSffiHfliMssottfMissR 

£. B5eWfflI«JE<bB!r8a«m*E<!:%l:b©l/tal**{CjS 

fcPSffcKCcgf b ZHZXT-yft, b9I a«ff»^Jlg 
©«PffH««»*wa{ blT * C t CC. MIBSSHWSS 
«©WfflntEEt«l«EK:?l3(E«'J-*^"f ? ft . Mia 

$UfflimEE*«Birias^m)i*^^sbLfci#«:. marc 
•iwiffi»<ottf¥«aa8»«*f fc«c»b-r * © ^ih-r *> 
xrvfk*m*.ttism. 

(2D «rc«si»miaBson^A«9RSfbs««x 
-r-^T-ca, B5iesijfflim)E<tB!riesmsEEi©iS©Bg^ 

is:^* /casfiiti^iajg^^! i ©fH cc a>z>m$m 
mmmzamtfucmm-z,, ±sa (20) (ciaig©^ 

So 

(22) ffreR^Morc^HtfaekWtt«. ms.m^ 
©tefecc. ifiasffijasss^iffrfasffi^iast^i 
©4 , K©^am^{cjstRbT*j<, ±ta (2 1 ) ccta 

(2 3) mottttLAJtaS^«(C«lC>-CfiHiRffi^ 

■ox. ffium&fflm%imm<DMwn&%. m&mmm 

(c^jfeS-r Wf-^i, 85!a^JEiiilJ8P#SiiSS©il!iJiP1t 

E.£smm.mt*tb&?2>z7-v ft, mmmmszt 

mrtmmsmmicmmmtc&.ft 2 ft, mm 

mms. t m&mwmE. t z l tcm&fr 6 . mmm 
*&f&isxi.>zmmm>\<--f*i>tct!>i,x^h®mii. 

m. 

(2 4) m®<Dmf&istcmmmt%ic*5^xmmM)\' 

ot. BIIB«E«ISII»S»«>IM8PAA«?«. BirfaSffi 

cc^jts-r 5^f77'i. iriasEE*ijai#es^©omaja 
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£ x f* -y ^ <b , 95fB1IffitHj®JJ^gcDSHJ 
flmKE^«V*EE&«ttK a r&X^9^ % (a) BSIB 
S» WEWOTB«W«EEH±r* KTIB S A R u 

/crts©MSB* roj ccsgfle-r^x-f-y^i, 

( b ) luiB»e«EE^H5IB*9iai«EE*S8-C* £ JS 

5, h StffcWgiDMS B£ r 1 j CC»j£T* 

XTvJt* fJKS ARU^X^tDrtS*^? h3#£ 10 

iSWE «!: Mi BlilE i * JtK 0 fc**«:«E o r milB s 
fcrtSOMSB* TOj £/ctt r 1 j CCR5EU SulBm 

EWfWfi^^A^* £ c <b * . «re 

«r»5Er a a -c«w ^xt 20 
[0 1 ] »©*WW«r»fW*tt«PWJi/-^* 
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[02] V C O ( ttESWBRfiS) ©tt»©ttf¥«« 

[04 ] VC 0<D«ftf¥»«*3g#±«>&©CCflB ^> C £ 
[0 5] 2»g«7;^ 'j XA««o t V C 0©»fP 

»«***±«>S, HJBB«o^n 9 ^0r 

[06 ] IQnuft:(^«tODUrM8aR«««fl8R'r 

12-VCO, 12awO^^, 12b-a>f>t 
12c"^-f?^ 1 1 

1 O-'-SWAJtM?. 2 1-attKQEH 

3 1 -SmWEBL 3 2-3>f>f l 3 3- 3 -Ok 
3 5-#JS», 37-ORy-ho 
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